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Description 



[0001] The present invention relates to a process for the preparation of 2-phenyl-innldazo[1 ,2-a]pyridine-3-aceta- 
mldes. 

[0002] More particularly, the invention relates to a process for the preparation of Zolpidem (N,N-dimethyl-6-methyl- 
2-(4-methylphenyl)imida20[1,2-a]pyridine-3-acetamide hemitartrate), a pharmaceutical compound with hypnotic-sed- 
ative activity at present widely used in clinic, disclosed in EP 50.563. 
[0003] Zolpidem has the following structural fonmula: 
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TECHNOLOGICAL BACKGROUND 

[0004] Zolpidem is the parent compound of a chemical class with hypnotic activity which has recently arisen interest: 
2-phenyl-imidazo[1,2-a]pyridine-3-acetamides, having the following general formula: 
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wherein X, Y, R"' and R2 are substituents widely documented in a number of patents and articles published in the last 
two decades, concerning the preparation of a great deal of derivatives as well as the hypnotic-sedative properties 
thereof. 

[0005] The known processes for the preparation of Zolpidem are part of the general procer; jres used for the prep- 
aration of variously substituted imidazo[1 ,2-a]pyridine-3-acetamides. These syntheses differ the procedure for the 
introduction of the acetamlde chain at the 3- position of 6-methyl-2-(4-methylphenyl)-imidac ,2-a]pyridine, which 
molecule is common to all said processes. 

[0006] 6-Methy}-2-(4-methylphenyl)-imidazo[1 ,2-a1pyridine, in the following referred to as imidazo-pyridine for sake 
of shortness, can be obtained according to a procedure comprising condensation of a variously substituted 2-aminopy- 
ridine with a suitably substituted a-halo-acetophenone, which is prepared by halogenation of the corresponding sub- 
stituted acetophenone (GB 991 ,589) or by reacting a suitably substituted benzene with an a-halo-acetyl r.alide under 
the Friedel-Crafts acylation conditions (WO 00/08021) as reported in Scheme 1 . 
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[0007] The numerous works published concerning the functional ization of the Innidazo-pyridine at the 3- position 3 
describe four synthetic routes, according to the following Schenne 2. 

Scheme 2: General scheme showing the synthetic routes or the 
preparation of Zolpidem from imidazo-pyridine 

Mannich 
arrtnomethylation 



rummerer 

modified reaction fr^>i~r^^^ 

Formilation \ 
Glyoxylic acid N--. 



2.1 Synthesis of Zolpidem via Mannich amino-methylation 

40 [0008] This synthetic route involves the lmidazo-pyridino-3-acetonitrile intemriediate whose preparation is disclosed 
in GB 991 ,589 and GB 1 ,076,089. 

[0009] This approach has subsequently been applied to the synthesis of the Zolpidem in EP 50.563, as shown In 
Scheme 3. 
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Scheme 3: synthesis of Zolpidem via Mannich amino-methylation 
HjCO 





[001 0] The amino methylation of the imidazo-pyridine (step 1 ) yields the 3-dimethylamino derivative, which is alkylat- 
ed with methyl iodide (step 2), to obtain the quaternary ammonium salt, which is then reacted with sodium cyanide 
(step 3) to give the corresponding nitriie. The acid hydrolysis of the nitrile yields the carboxylic acid (step 4] which is 
activated with carbonytdiimidazole (CDI), then treated with a dimethylamine excess (step 5) to obtain the corresponding 
dimethylamide (Zolpidem). 

[0011] The use of methyl iodide (highly toxic, iow-bolling alkylating agent) in the alkylation step and the nucleophilic 
substitution of the quaternary ammonium salt with sodium cyanide (which is £er se a dangerous starting product) 
restricts the industrial application of this synthetic approach. 



2.2 Synthesis of Zolpidem via fomiylation 

[0012] A second synthetic route (EP. 92,459) shares with the above one the acetonitrile intermediate and the sub- 
sequent hydrolysis and amidation steps, but such intermediate is prepared by a different procedure (seethe following 
Scheme 4). 
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Scheme 4: synthesis of Zolpidem via formylation 
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[0013] The Imidazo-pyridine is formylated according to the Vilsmeier-Haack's reaction (step 1 ) to obtain the aldehyde 
which is reduced with sodium borohydride (step 2) to yield the corresponding alcohol. This is reacted with p-tolue- 
nesulfonyl chloride in pyridine to obtain the quaternary annnnonium salt (step 3) which is reacted with the cyanide ion 
30 (step 4), to yield the 3-acetonitrile derivative. The resulting intermediate Is transformed into the acid with conventional 
methods, then is amidated to give Zolpidem. 

[0014] Compared with the procedure described above (scheme 3), an alternative to the preparation of the quaternary 
ammonium salt has been found, which however still involves the critical use of cyanides. 

35- - 2;3- Synthesis-of-Zolpldem by-Purnrneror modified reaction 

[0015] This synthetic route, shown in Scheme 5, is described in Actual Chim Then, 1991 , 18, 215-39. 



40 



Scheme 5: Synthesis of Zolpidem via Pummerer reaction. 




[0016] The precursor of the acetamide chain used in this procedure is N,N-dimethy!methylsulfoxy-acetamide, which 
reacts with imidazopyridine in acid medium according to a modified procedure of the Pummerer reaction, to give the 
a-methy!mercaptoacetamido derivative, which is desulfonated with nickel-Raney to obtain Zolpidem. 
[0017] This procedure, although being direct and requiring only two steps, is critical due to fonnation of methylmer- 
captan (toxic gas) from the reduction reaction, to the use of niclcel-Raney (cancerogenic) and to the poor yield. 
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2.4 Synthesis of Zolpidem via glyoxylic acid and derivatives 

[0018] The synthetic routes making use of the reactivity of imidazo-pyridine toward glyoxylic acid and derivatives 
thereof are the easiest to carry out from the industrial point of view. 

[001 9] From the chemical standpoint, all of the procedures based on this type of reaction yield the a-hydroxy-acetic 
intermediate (or a derivative thereof) which has to be reduced to obtain the desired product. 
[0020] The synthetic general scheme general Is reported in the following Scheme 6. 

Scheme 6: General procedure for the preparation of Zolpidem via 
reaction with glyoxylic acid or derivatives thereof. 

(1) HO 



COX O*^ 



20 (2) Chlorination ^ 

(3) Reduction 

(4) Optional amidation 



R= H, alkyl (also mixed) 
X= OH, O-alkyl, -N(CH3)2 

[0021 ] Two processes for the preparation of imidazo-pyridine derivatives, and particularly Zolpidem, follow said syn- 
thetic procedure. 

[0022] The first process (FR 2,600,650) comprises the use of N.N-dlmethyglyoxamide, prepared in situ from the 
corresponding acetal, which is in its turn prepared according to the following Scheme 7. 

Scheme 7: preparation of N,N-dimethylglyoxamide dimethylacetal 



''y^C! * HN:^ ^ ""'nJ-n'" CH30^a+ MeO / 



[0023] The acetal is treated with concentrated hydrochloric acid in acetic acid, to obtain the glyoxylic amide which 
is then used for the functional ization of the Imidazo-pyridine, as shown in the following Scheme 8. 
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Scheme 8: synthesis of Zolpidem via N,N-dimethylglyoxylamide 
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[0024] The a-hydroxyacetamide resulting from the reaction (1) is treated with thionyl chloride to obtain the corre- 
sponding a-chloro derivative, which is reduced with either a boron hydride, dithionite or a zinc/ hydrochloric acid mixture 
25 to yield Zolpidem. 

[0025] The second process (WO 00/08021) uses methyl glyoxalate or its methyl hemiacetal prepared according to 
the following Scheme 9. 
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Scheme 9: synthesis of Zolpidem via methyl glyoxylate 
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[0026] Imidazopyridine is reacted with glyoxylic acid methyl ester (or its hemiacetal) (step 1 ) to obtain the a-hydroxy- 
acetate derivative which is treated with the chloroiminium salt, prepared ]n situ from DMF and thionyl chloride, to give 
the con-esponding a-chloro-derivative (step 2). The latter is reduced with sodium formaldehyde sulfoxylate (or sodium 
hydroxymethanesulfinate) (step 3) and the resulting ester is treated gaseous dimethylamine in a polyhydroxylated 
solvent under mild pressure (step 4) to obtain Zolpidem. 

[0027] In conclusion, all known synthesis of Zolpidem use either reagents commercially available with difficulty, toxic 
reagents, or industrially unsuitable procedures due to low yields and/or products with poor purity which should undergo 
repeated purification procedures. 
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DISCLOSURE OF THE INVENTION 

[0028] It has now been found an efficient, convenient process for the preparation of 2-phenyl-inniclazo[1 ,2-a]pyridine- 
3-acetamicles. in particular Zolpidem. 
5 [0O29] According to the invention, 2-phenyl-imidazo[1 ,2-a]pyridine-3-acetamides of formula 5 




20 

wherein 



25 



30 



X is hydrogen, halogen, 0^0^ all<yt, C^-Cg alkoxy, CF3, CH3S, nrtro, CH3SO2; 
Y is hydrogen, a halogen atom or C^-C4 alkyi; 

are prepared with a process which comprises: 

a) reacting a 2-phenyi-imidazo[1 ,2-a]pyridine of formula 1^ 



35 




40 wherein X and Y have the meanings defined above, 

with an oxalate of formula 2 



45 



50 



COR^ 

COR^ 
2 



wherein R'' is a halogen or a carboxy-activating group, R2 is C^-Cg atkoxy, aralkoxy or phenoxy (both optionally 
substituted with C^-Cg alkyI or alkoxy), or is C^-Cg alkylamino or aryiamino; 
b) reducing the resulting compound of fomiula 3 
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15 wherein X and Y have the meanings defined above; 

c) reacting the resulting compound of formula 4 




or a reactive derivative thereof, with amines ot fomnula NHR^R"* wherein and R^, which can be the same 
or different, are hydrogen, CyC^ alkyi, allyl, propargyl, C^-Oq cycloalkyi, benzyl, phenyl. 

[0030] In the first step, imidazo-pyridine 1^ is acylated with an oxalic acid mono-activated derivative 2 wherein is 

35 halogenrfor-example-chlorfne-or45rominerof-a--cai1>oxy-acttvating-group-such-as~OS02GH 

-OCOR and the like. 

[0031] The reaction is carried out in the presence of a base, for example tertiary amines such as triethylamine, 
tributylamine, dlisopropylethylamine, N-methylmorpholine and the like. 

[0032] Reaction solvents can be selected from aromatic hydrocarbons (such as toluene, xylene), esters (such as 
40 ethyl acetate, butyl acetate), chlorinated hydrocarbons (such as methylene chloride, chloroform, carbon tetrachloride, 
benzotrifluoride, chlorobenzene), ketones (such as acetone, methyl ethyl ketone, cyclohexanone, methyl isobutyl ke- 
tone), ethers (such as ethyl ether, isopropyl ether, tetrahydrofuran, dioxane), amides (such as N,N-dimethylformamide, 
N,N-dimethylacetamide), sulfoxides (dimethylsulfoxide) and the like, and they are used in ratios ranging from 1 to 10 
parts by volumes (preferably from 2 to 5) per part of compound 2- 
45 [0033] The reaction is carried out at -20**C to 80**C, preferably at 1 0"C to 50*C, using an amount of compound 2 and 
of base ranging from 1 to 2 equivalents, preferably from 1 .2 to 1 .5 equivalents. 

[0034] Compound 3 is obtained in substantially quantitative yield after aqueous hydrolysis, separation of the phases 
and concentration to dryness of the organic phase. 

[0035] The residue is crystallized from solvents selected from alcohols (such as methanol, ethanol, isopropanol, n- 
so butanol), esters (such as ethyl acetate, butyl acetate), ketones (such as acetone, ethyl methyl ketone, methyl isobutyl 
ketone) and the tike to obtain the pure product in yield above 90%, starting from imidazo-pyridine 1. 
[0036] In the second step, the ketone is reduced to the corresponding alkane by reduction according to a known 
procedure, such as the Wolff-Kishner or Clemmensen reductions, or by catalytic hydrogenation with hydrogen or hy- 
drogen donors, trialkylphosphites, lithium aluminium hydride and sodium borohydride derivatives, reduction of the cor- 
ss responding tosylhydrazone, reduction of the corresponding dithioketal with Nickel-Raney, (J.March, Advanced Organic 
Chemistry, Ed 4, 1992). 

[0037] In the case of Wolff-Kishner reduction, the reaction is carried out in water, ethylene glycol or mixtures thereof, 
preferably in water in ratios ranging from 0.5 to 3 parts by volumes (preferably from 0.8 to 1 .7) per part of compound 
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3 The reaction is carried out at a temperature from 1 00 to 1 40»C, preferably from 1 1 5»C to 1 25°C, using sodium or 
potassium liydroxide in amounts tanging from 1 to 5 equivalents, preferably from 1 to 3. and hydrazine in amounts 
from 0.9 to 2.0 equivalents, preferably 1 .0 equivalents. ^ , ^ , 

[0038] Compound 4 is obtained in solution in substantially quantitative yield after dilution with water and alcohols 
and acidification with"mineral acids (hydrochloric acid, hydrobromic, sulfuric, methanesulfonic and the like) or with 
organic acids (formic acid, acetic acid and the like), filtration and drying in a yield above 90%. 
10039] In the third step consists an amidatlon reaction is carried out with any suitable method, for example by reaction 
of the acid 4 with carbonyldlimidazole or dicyclohexylcarbodiimide and subsequent treatment with N.N-dimethylamine; 
or by transU>nTiation of the acid 4 into the corresponding chloride with thionyl chloride, oxalyl chloride or phosphorous 
pentachloride and subsequent treatment with N.N-dimethylamine; alternatively, through an intermediate mixed anhy- 
dride (organic or inorganic) or through an alkyi ester (methyl, ethyl, allyl and the like) or aryl ester (benzyl, phenyl, 
4-methoxyphenyl, 3,4.5-trimethoxyphonyl and the like) and by subsequent treatment with the amine. 
[00401 N , N-dimethylamine can be used as gas or can be formed in sttu by treating its hydrochloride with an organic 
or inorganic base, or in aqueous or methanol solution, or in an aprotic solvent. 

[00411 Under the best operative conditions, this method provides Zolpidem of suitable quality and in yields above 
80%, starting from imidazo-pyridine. 

[0042] The following examples illustrate the invention in greater detail. 
Example 1: preparation of potassium monoettiyl oxaiate 

[0043] A suspension of potassium bicarbonate (1 00 g; 1 .00 mols) in diethyl oxalate (1 46.1 g; 1 .00 mols) is added 
with water (26 g) and heated at a temperature of 50+55»C for 6^8 hours until carbon dioxide evolution ceases. The 
suspension is cooled to 40»C. added with acetone (250 mL) and cooied to 15*20»C. The resulting solid is filtered, 
washed with acetone (2 x 25 mL) and dried at SCC under vacuum to obtain potassium mono^hyl oxalate (150.0 g. 
99% purity, yield 96%). 

NIWR (DgO. 6 in ppm): 1.22 (t. 3H). 4.19 (q. 2H) 

Example 2: preparation of ethyl 2-(4-methylphenyl)-6-methylimidazo[1 ^.a]-pyrldine-3-glyoxalate 

[0044] A suspension of potassium monoethyl oxalate (84.3 g; 0.54 mols) in methylene chloride (395 mL) is added 
dropwise with phosphorous oxychloride (82.8 g; 0.54 mols) keeping the temperature at about 30'C. After 4+6 hours. 
2-(4-methylphenyl)-6-methylimidazo[1.2-a]-pyridine (100.0 g; 0.45 mols) is added, keeping the temperature below 
35»C The resulting suspension Is added dropwise with triethylamlne (50.5 g; 0.50 mols) keeping the mixture at the 
reflux temperature. After one hour under these conditions, the reaction mixture is cooled to 5*1 0'C and poured into a 
suspenslonijf-sodium4»rbonate-(95g;.0^94^iols)-in water (500 mL)J.eepingthe4emp^ 

are separated and the upper aqueous phase is reextracted with methylene chloride (45 mL). The combined organic 
phases are washed with water (45 mL) and concentrated to a residue under vacuum. The solid residue is taken up in 
ethanol (590 mL). heated to dissolution and left to crystallize. After cooling to about O'C the solid is filtered, washed 
with ethanol and dried at 50»C under vacuum to obtain ethyl 2-(4-methylphenyl)-6-methylimidazo[1 .2-a]-pyridine-3-gly- 

oxalate (141 .5 g. 99.5% titre. 97.5% yield). 

1H NMR (CDCI3, 5 in ppm): 1 .02 (t. 3H), 2.40 (s. 3H), 2.46 (s. 3H), 3.70 (q, 2H). 7.2-9.6 (aromatic. 7H). 

Example 3: preparation of 2-(4-methylphenyl)-6-methylimldazo[1 .2-a]-pyrieline-3-acetlc acid 

[0045] A solution of potassium hydroxide (90% titre; 30.3 g; 0.48 mols) in water (225 mL) and ethanol (65 mL) is 
added with ethyl 2-(4-methylphenyl)-6-methylimidazo[1,2-a]-pyridine-3-glyoxalate (141.5 g; 0.44 mols). The suspen- 
sion is refluxed to obtain a yellow - orange solution, which is concentrated to reach a temperature of 98-1 OO'C and 
added with hydrazine (51 .7% titre. 27.5 g; 0.44 mols). The solution is refluxed for 14 hours, then cooled to about 60'C, 
added with potassium hydroxide (90% titre, 54.9 g; 0.88 mols). then distilled under atmospheric pressure to reach the 
inner temperature of 122-s-l 24''C, keeping the resulting suspension under reflux until nitrogen evolution ceases. The 
mixture is cooled to about 1 0O'C, diluted with water (500 mL), cooled at room temperature and filtered through Celite. 
The resulting clear solution is dropped in about one hour into an acetic acid solution (91 g; 1 .52 mols) in methanol (500 
mL) The resulting suspension is cooled to 0*5»C, filtered and the solid is washed with water, then dried at 60»C under 
vacuum to obtain 2-(4-methylphenyl)-6-methylimidazoI1,2-al-pyridine-3-acette acid (118.4 g, 98.5% titre. K.F. 1.4/o. 

yield 96.5%). , 

NMR (DIWISO. 8 in ppm): 2.27 (s. 3H), 2.33 (s. 3H). 4.05 (s. 2H). 7.1-8.2 (aromatic. 7H). 
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Example 4: preparation of N,N,6-trimethyl-2-4(niethylphenyl)-imidazo [1,2-a] pyriciine-3-acetamicie 

[0046] A suspension of 2«(4-methylphenyl)-6-methylimidazo[1 ,2-a]-pyridine-3-acetic acid (59.2 g; 0.21 mols) in meth- 
ylene chloride (820 mL) is added dropwise with oxalyl chloride (29.9 g; 0.23 mols) adjusting the addition according to 
the gas evolution and keeping the temperature under 35**C. The resulting suspension is added with 2-(4-methylphenyl)- 
6-methylimidazo[1 ,2-a]-pyridine-3-acetic acid (59.2 g; 0.21 mols) and oxalyl chloride (29.9 g; 0.23 mols) is added drop- 
wise with same procedure as in the previous step. The suspension is refluxed for 30 minutes, then cooled to 1 0-!-l5''C 
and added with N,N-dimethylamine hydrochloride (98% titre, 41 g, 0.49 mols). Keeping the temperature below 15**C, 
triethylamine (1 67 g, 1 .65 mols) is added dropwise. After one hour at room temperature, water is added (200 mL), the 
phases are separated and the lower organic phase is washed with a 5% sodium carbonate aqueous solution (200 mL) 
and subsequently with water (200 mL). The organic phase is concentrated to a residue which is crystallized from 
toluene (300 mL), then dried at 50**C under vacuum, to obtain N,N,6-trimethyl-2-4(methylphenyl)imida2o[1 ,2-a]pyrid- 
ine-3-acetamide (116.9 g, 96.4% titre. 90.1% yield). 

1H NMR (DMSO, 6 in ppm): 2,27 (s, 3H); 2.33 (s, 3H), 2.88 (s, 3H), 3. 1 0 (s, 3H), 4.1 2 (s, 2H) 7,0-8.1 (aromatic, 7H). 

Example 5: preparation of Zolpidem tartrate 

[0047] A solution of N,N,6-trimethyl-2-4(methylphenyl)imidazo[1 ,2-a]pyridine-3-acetamide (116.9 g, 96.4% yield, 
0.37 mols) in methanol (1 000 mL) at a temperature of 55**C is added with natural tartaric acid (30.2 g; 0.20 mols). The 
mixture Is refluxed to obtain a solution, which is treated with active carbon (5 g) and concentrated under atmospheric 
pressure to about half volume, then cooled to 0-5-5*C. The resulting solid is filtered under nitrogen, washed with cold 
methanol and dried at50*C undervacuum to obtain Zolpidem tartrate (126 g, 100% titre, 99.75% HPLC purity, 89.9% 
yield). 

1H NMR (D2O. 6 In ppm): 2.20 (s, 3H); 2.35 (s, 3H), 2,92 (s, 3H), 3.08 (s, 3H), 4.13 (s, 2H), 4.40 (s, 2H). 7,2-8.1 
(aromatic, 7H). 

Mass-El (m^) M+ 307, 235, 21 9, 92 

Example 6: preparation of Zolpidem tartrate 

[0048] A suspension of 2-(4-methylphenyl)-6-methylimidazo[1 ,2-a]-pyridine-3-acetic acid (59.2 g; 0,21 mols) In meth- 
ylene chloride (820 mL) is added dropwise with oxalyl chloride (29.9 g; 0.23 mols) adjusting the addition according to 
the gas evolution and keeping the temperature below 35*C. The resulting suspension is added with 2-(4-methylphenyl)- 
6-methylimidazo[1 ,2-a]-pyridine-3-acetic acid (59.2 g; 0.21 mols) and oxalyl chloride (29.9 g; 0.23 mols) is added drop- 
wise with the same procedure as In the previous step. The suspension is refluxed for 30 minutes, then cooled to 
0+1^ *0-and^ddediwth NTN-dtnrtethylanmneHTydrocftl^ 

15**C, triethylamine (167 g, 1 .65 mols) is added dropwise. After one hour at room temperature, water is added (200 
mL), the phases are separated and the lower organic phase is washed with a 5% sodium carbonate aqueous solution 
(200 mL) and subsequently with water (200 mL). The organic phase is concentrated to a residue, which is redissolved 
in methanol (1100 mL) under reflux, then added with natural tartaric acid (33.0 g, 0.22 mols). The resulting solution is 
slowly cooled to 0**C and the precipitated solid Is filtered under nitrogen and washed with cold methanol (2 x 50 mL). 
The humid solid is taken up in methanol (900 mL), refluxed until dissolution and added with active carbon (5 g). The 
hot clear solution is filtered, then slowly cooled to 0*C and the precipitated solid is filtered under nitrogen, washed with 
cold methanol (2 x 50 mL) then dried at 50**C undervacuum to yield Zolpidem tartrate (112.6 g, 100.8% titre, 99.85% 
HPLC purity, 70.1% yield). 

"»H NMR (D2O, 5 in ppm): 2,20 (s, 3H); 2.35 (s. 3H), 2.92 (s, 3H), 3.08 (s. 3H), 4.13 (s, 2H). 4.40 (s, 2H), 7,2-8.1 
(aromatic, 7H). 

Mass-El (m/z) M+ 307. 235, 219, 92 

Example 7: preparation of Zolpidem Tartrate 

[0049] A suspension of 2-(4-methylpheny!)-6-methylimidazo[1 ,2-a]-pyridine-3-acetic acid (60 g; 0.21 mols) in meth- 
ylene chloride (600 mL) is added dropwise with thionyl chloride (27.4 g; 0.23 mols) adjusting the addition according to 
the gas evolution and keeping the temperature below 35**C. The resulting dark suspension is refluxed for 30 minutes, 
then cooled to 10^15°C and added with dimethylamine hydrochloride (98% titre, 20.5 g, 0.25 mols). Keeping the tem- 
perature below 15**C, triethylamine (83.5 g, 0.82 mols) is dropped therein. After one hour at room temperature, water 
is added (200 mL), the phases are separated and the lower organic phase, is washed with a 5% sodium cartDonate 
aqueous solution (200 mL) and subsequently with water (200 mL). The organic phase is concentrated to a residue, 
which is redissolved in methanol (600 mL) under reflux, and added with natural tartaric acid (16.5 g, 0.11 mols). The 
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resulting solution is slowly cooled to 0^*0 and the precipitated solid is filtered under nitrogen and washed with cold 
methanol (2 x 30 mL). The humid solid is taken up in methanol (400 mL), refluxed until dissolution and added with 
active carbon (3 g). The hot clear solution is filtered, then slowly cooled at 0**C and the precipitated solid is filtered 
under nitrogen and washed with cold methanol (2 x 30 mL), then dried at 50**C under vacuum to obtain Zolpidem 
tartrate (52.4 g, 99.6% titre, 99.0% HPLC purity, 65.2% yield). 

NMR (DgO. 5 in ppm): 2,20 (s, 3H); 2.35 (s, 3H), 2.92 (s, 3H), 3.08 (s, 3H). 4.13 (s, 2H), 4.40 (s, 2H), 7.2-8.1 
(aromatic, 7H). 

Mass-El (m/z) M+ 307, 235, 219, 92 

Example 8: preparation of Zolpidem tartrate 

[0050] A suspension of 2-(4-methylphenyl)-6-methylimida2o[1 ,2-a] -pyrid in e-3- acetic acid (59.2 g; 0.21 mols) in meth- 
ylene chloride (820 mL) is added dropwise with oxalyl chloride (29.9 g; 0.23 mols) adjusting the addition according to 
the gas evolution and keeping the temperature below 35^C. The resulting suspension is added with 2-(4-nnethylphenyl)- 
6-methyllmida20[1 ,2-a]-pyridine-3-acetic acid (59.2 g; 0.21 mols) and oxatyl chloride (29.9 g; 0.23 mols) is dropped 
therein with the same procedure as in the previous step. The suspension is refluxed for 30 minutes, then cooled to 
0-5'*C and gaseous dimethylamine (49 g; 1 .08 mols) is bubbled therein, keeping the temperature below 15*^0. The 
suspension is warmed at room temperature. After one hour, water is added (200 mL), the phases are separated, the 
lower organic phase is washed with a 5% sodium cariDonate aqueous solution (200 mL) and subsequently with water 
(200 mL). The organic phase is concentrated to a residue, which is redissolved in methanol (1100 mL) under reflux. 
The resulting solution is added with active carbon (5 g). After 15 minutes under reflux, the solution is filtered, slowly 
cooled at 0**C and the precipitated solid is filtered under nitrogen, washed with cold methanol (2 x 50 mL), then dried 
at 50*C under vacuum to obtain Zolpidem tartrate (144.8 g, 99.8% titre, 99.7% HPLC purity, 90.1% yield). 

iH NMR (DgO, Sin ppm): 2,20 (s, 3H); 2.36 (s, 3H), 2.92 (s, 3H), 3.08 (s, 3H), 4.13 (s, 2H), 4.40 (s, 2H), 7,2-8.1 
(aromatic, 7H). 

Mass-El (mlz) M+ 307, 235, 219, 92 



Claims 

1 . A process for the preparation of 2-phenyl-imida20[1 ,2-a]pyridine-3-acetamides of fomiula 5 




5 



wherein 

X is hydrogen, halogen, C^-C^ alkyi, C^-Ce alkoxy, CF3, CH3S, nitro, CH3SO2; 
Y is hydrogen, a halogen atom or C1-C4 alkyI; 

which comprises: 

a) reacting a 2-phenyl-imidazo[1 ,2-a]pyhdine of fomnula 1^ 



12 
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wherein X and Y have the meanings defined above, 
with an oxalate of fomriula 2 



COR' 

COR^ 
2 



wherein R"" Is a halogen or a carboxy-activating group, R2 is C^-Cg alkoxy, aralkoxy or phenoxy (both optionally 
substituted with C^-Cg alkyi or alkoxy), or is C^-Cg alkylamino or arylamino; 
b) reducing the resulting connpound of fomnuia 3 




3 



wherein X and Y have the nneanings defined above; 
c) reacting the resulting compound of formula 4 




or a reactive derivative thereof, with amines of fomriula NHR^R^ wherein and R^. which can be the same 
or different, are hydrogen, C^-Cg aikyi, ally), propargyl, 03-0^ cycloalkyi, benzyl, phenyl. 



13 



1172364A1J_> 



EP1 172 364 A1 

2. A process as claimed in claim 1 . for the preparation of compound of fomiula 5 wherein X is A-methyl. Y is 6-methyl. 
r3 and are methyl. 

3. A process as claimed in claim 1 or 2 , wherein Ri is chlorine or bromine, or a carboxy-activating group such as 
5 OSO2CH3, -OSOgTol, -OPOCI2. -OCOR and R2 is ethyl. 

4 A orocess as claimed in claim 3. wherein step a) is carried out in solvents selected from esters aromatic hydro- 
^a^ons h^^^^^^^ hydrocarbons, ketones, ethers, amides and suboxides in the presence of tertiary ammes. 

10 5. A process as claimed in any one of claims 1 to 4. wherein step b) is carried out by reaction with hydrazine, in the 
presence of sodium or potassium hydroxide, at a temperature rangmg from 100 to 140-C. 

6 A process as claimed in any one of claims 1 to 5. wherein compound of fomnula 4 is reacted with amines NHR3R^ 
in the presence of carbonyldiimidazole or dicyclohexylcarbodiimide. 

7 A process as claimed in any one of claims 1 to 5. wherein a chloride, a mixed anhydride or an alkyi or aryl ester 
of the compound of formula 4 is reacted with the amine of fonmula NHR^R^. 
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